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On a liew Path
Ty

v
I, Lapkin and ¥. Polupinskly

For a lonr “ime the line rerair shops st the “akirsc Airfield
have perfarmed very tooriy. Reciues of their fault, there were
rra-yent delass and @ srupticns The Jtzruption in
shedula hw nersd the - i ¢ pancpertation plan
an’ cnured dlseatisfaction ameng passensers «nd laad Alsvatchers, &t
miilitied the efforts of workers »f other :ervices in thelr strusgle
for Figher technical-econorical rvsults,

Tovaprd the enc of 19¢5, when aircraft [Ticht with alternating
crews came into effect, it becrme perfectly clear that the obisolete
working methods could not be applied %o th: new conditions. Thinzs
became further argravated Ly the lact .L‘nt et * offices bejan mak-
ing preparatians for flinta w'ikcu* sirc-ift nechanics on hiard, and
the LR { Avia-Repair Shops?) were confronted .ith much hi*er recuire-
ments. The collective wes getting reandy for the 20th Corngress of the
Cemxunist Party of the USSR and “as eviluated anew its activities. &
radteal reorpinization of the nroductive process was nucessart %o that
the ~iiht groupr coudd Nlly utilize all advenlapges of adrcraft opera-
tton vith alternating crewa. .

The decisive role here was ‘he rass~o~liticrl an? arganizational

work of the party orsmanizaticon., The froblex of reorsaniz ing the opera-

tions o” the LYRN was discussed durinre party noetingy and later during
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trade union meetings. Xaking a thorough analysis of their activitles,
the enginvers, pochenics and other laborers have contributed many yald~
able suggestions on the organization of work, planning and material
securing. In discunsing these problems, an idea caze up about keeping
a ponthly chart of aircraft brought for servicing.

In many line reveir shops, there are cften unrleasant "surprises®
wWnen several aircraft are brought in at once for the éifficult regula-
iion servicing. The wk cycle is irmediately interruptec and the time
loss increases sharoly. Thia naturally brings complications into the
operatiors of flizht umits and the airfield and delays the schedulsd de-
Farture of aircraft.

It is evideat that suck "simrwiges® alvays arisinate as A‘ resuilt
of lack of accurate coordination between flignt «od recair shop crews,
The charts cof aircraft brouzt for zervicing, compiled Jointly by the
flight groups and the LERN eliminate the irregular lczding of passeagers
and parcels and at the sane tire assure regular oprration. This chart
indicates the route and time of aircraft flight, arrival tire at the
base, and the rules soverning the servicing of aSrcraft.

How the shop bosses ‘mar ghoad of time on what day and hoxr and
for what kind of servicing any particular aircraft wiil be brought in,
In conformity with this, the airfield xaragemrt plans the voridng hours
for the technizal service personnel. At the sane time the chart helps
to regulate the activitiea of the flight gproaps. The commander of o

TUNIDIYO 8004




Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/04/03 : CIA-RDP81-01043R004000020003-8

sroup, knowing Leforehand the number of operational aireraft at his dis-

posal each day, prepares the most proper operations Pl‘_" for the crews
and for the utilization of equipmert. ’

Por example, her. are the nonthly operat!ons of the Li-2 14959.
On the 2nd day of the month, it returned from Moscow, was given a 50-hr
service checkup and on the same day flew to Mineral'mre Vody (Minersl
Waters). On the 3rd it arrived in Baku and asin flew to Mineral'rye
Vody. On the next day'it returned o base and w33 dimpatchod to Xhar-
kov. On the 5th, the mrcraft flew fram Kharkov to 5 3, On the fol-
lowing day, it was dispatched from Zaku to Minersl'nyw Vody. On the
7th, trips Minaral'nye 7ody-Baku and Baru-Moscow took piace. The next
twc days included return Lo base, ard on the 10th, a flicht from Bskw
to Mineral'nys Vody. On the mornirg of the day following the retuwn to
bass, the aircraft underveat a 200-hr. service check. In the evening
the Li-2 was dispatched to Mireral'mye Vody. During tLhe following ders
of the month the aircraft flew Hakhachkala-Moscow, Baku-Kharkov, and
Baku-oscow. On the 26th, as specifisd by the zhart, the aircraft under—
went a 100-hr, servicing.

Wo i1l quots another exacple. The engime resomrces of the T1-12
L1794 alrcraft at the beginning of the morth were caming to an exd.
With this in wind, the management of the flight section of the LIRY pro-

parad charts for the operation of the aircraft. During the first two

Declassified in Part - Sanitized Co

Fig. 1. The Bakinsk (Baku) Line Zepair Shops

days, the aircraft wade the shart hops en the Iaiu-Krasnovodsk line.
On the third, it had its enines changed and oa the folloving duy after
a test TUight 1t vas éisoatched on the Zaka-¥oscow trip. On *his line
it orerated % the end of the month during whigh tiwe the alrcraft had
a 50 apd 100 hr. flight ssrvice servicing.

The service chart has actually tecore the basisfor proper coopera-
tion between the 7light and shop crews. This rade it possible for the
worker of the Sakinsk LIFX to secure full and timdy operations even

the vory intenxified period of wwmer travel. It is sufficlert to
say that three I1-12 aircraft of this base have made continuous double
daily trips along the SBakr-Moscow-Baku route. The flying tire of each

—
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registered aircraft has increasod considerably, In 1955 the flying

time per Li-2 aircraft was 104 and for the I1-12 was 129 hours per nonth,
In the third quarter of 1956, the averarce ponthly flying time for each
Li-2 and I1-12 has incressed to 140 and 168 hours resnectively. Some
aircraft hed to put ir wven pore hours, for exazple in June the I1-12
L1894 flew 300 hrs.

Of course the Bakindc personnel are not the first ones to introduce
such a chart. Similar cherts are in existence in other flight sections
also. However, certain discord exists thers between the fligt and
shop personnel; they operate on in individusl basis ang when rakXing out
charts they think mainly about their own irt srests and conveniences.
Here at our bass evervthing is done for a cormon Turpose, nacely to im-
Prove the utilization of the airfisld and this applies not only on paper
tut nlso in practice,

The chart has forced the group to reorganize the operations. Pre-
viously we had three workshops hero and now we have only one, for tech-
nical maintenance. The shops for current repairs and special equipment
were broken down into sections., The organizational change has brought
nt only considerable oconomy tut has freed qualified technical persomel
for urgent work in industry. The sections and shifts are now headed by
workers vith solid training and experisnce. All shifts are staffed with
qualified mechanics, inspectors and helpers,

The warking brigades were cut down in mmber (broken down into smal-
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ler units) =hich, under conditicns of the Bakinsk LFSX, is perfectly
Sustified. Brigades us-ally conusist of 3 - 4 ren and <hey alternately
service the afrcraft according to rules. They install and replace
engines and thus acquire the exparience neceasary for cany df{fercnt
Jobs,

The reorganization of the LEEX and above all the izproverent in
the Flanning have facilitated the introduction of <ok time charts for
the brirades. Here also the communist tecars the zealots, The ¢is-
cussion on this rroblem in the narty office was distinguished by con~
creleness becsuse it has been preceded by a thorouzh study of the facts
directly in the maintenance shops and departzents.. Collectively, by an
interestinc consideration of all pros and cons, we fourd the proper solu-
tion, Hence the entire caabination of operations invclved in the change
of engines, beginnming with the unpacking and ending with the 1n-uu4cgm
is carvied cut by cne brigade according to the tize chert, This allows
a rore uniform operation of the hrigade and increases their responsibi-
lity for the cuality of the job warked on.

The operations accorcing to the tire chart at the LERN began for
the first tive on March 24, 19%6. On this day the heavy labar shift
unier the supervision of carede enginesr Bragin and foreman Corrade Sas
changed the engines on the. I2-i2 L2461, The work began at 7.30 AX and
within nine and one-half hours, thi aircraft sas on its way. The
twenty-eight workers of the L¥RM, including mechanics casades Goman
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ard Vakulenko, tachnician of the RESOS comrade Laushin, mechanic comrade
Rakhimov, cngine specinlist comrade Khnykin, machinist comrade Derevyan-
kin, paintor ccurade Ustirova, washwoman corrade K1linskova, checker fore-
man corrade Vasin all have deserved thanks from the unit nommander.

True, the introduction of the time chart was initially hempered by
the disorderly work of the currert repairs section. The party organiza-
tion has held meetings “wice on the problems of reorganizing this section
by helping its foreman, young ensineer coarade Volkov, to imorove the
labor organization and aore proporly utilize the oquipment etc. Today
this section works continuouslv and mrovides the technival maintenance
shop with repaired units and parts.

A lot hae been and 4s being done for the purpose of complete elird-
nation, and wherever this ie impaasibl}, a maxirum reduction of the non-
productive labor wasting, The senior engineer and the dispatcher have
ar. irtercom system connecting them with all shop departnents and all
airfield services. Two motorcycles with side cars and several bicycles
were placed at the disposal of the dispatchers, chiets and foremen. The
motorcycles are also used for transporting units and parts,

Making up a 24 hr. work chart, the labor munagement determines what
kind of service this or any other aircraft is due to undergo, what cone
ponents will have to be changed, and whca the work will be completed,
The spare parts store room, having obtained a copy of the daily task,
prepares the necessary units, spare parts and raterials and, upon the
order

ven by the the shift, delivers them at a specific
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time to the wrking vlace of the technical sorvice brigade, The members
of the working brigades ars relieved of the job of walking to the etore

T wm; they noed not lose tim carrying step ladders, 1ifting devices And ’
other equipment because all this wark is done by the helpers. Reports
of defects are hamded to shift foremen before the working brigades ar-
rive at the aircraft brought in for servicing.

A grouv of innovators was instrumental in the reorganizatior. of the
wark schedule in repair shops. Upon the initiative of the party organi-
cation, the technical council precared a plan as an aid to the innovators
and called their attention to the solution of problems most pertinent
to the LERM. The plan was evalusted in all particulars and clarified,
It was by no means incidental, for examole, that during the “irst half
of 1956, a great matority of suggestions introduced by the innovators
has been adovted and realized. Upon the suggestion of L. ¥arsellskiy,
Chief of Office of Tech. Control, screw lacks for the Li-2 were Teplaced
by hyvdraulic ones. Foaresan of the currert repair shop, craduate of the
Kiev Imtitute of Enginzering of the Civil Air Fleet K. Volkoy, made use
of an old trolley laying; around in the shop and built a convenient wash-
ing unit. . .

The innovatars have also devot.ed their attention to the pe "paper®
work. Dispatcher O, Britvan has introduced an oricinal tat sizple aire
craft servicing log book (journal). Each aircraft had a separate sheet
in which the necessary data were written in: flight hours, balance of
engine resources, wvhen and What kind of servicing had to be carried out,

ole,
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At this point, it should be emphasized that ths recrraniuation,
which affected &)l departrents, was dirocted in different ways. Ac-
carding to the work load, work areas were assigned %o various sork shops.
True, it was necessary to make a radical reorganization, but as a result,
all departoert s and secticns work under better hyglenic conditions,
tharo is more light, etc, For examole, let us takes the special equip-
ment section. Orizinally +his unit was situated in a dilapidated shed,
but now {t is housed in a spacious hall. It {= equipped with stands
and testing machines; the mechanics here vork in white ccats., Tor many
years past, the assemhly of enrines was carried out under the open skies;
now a special hall was erccted ‘o that vurpose, By the way, the warkers
of the section erected %t by themselvea. nork rooms, machines, stands,
techrdcal equipzent, 'black top coverings and the sodding - all this was
brousht into shape, reconstructed and improved by the shop workers.

For the suoervisory personnel of the LERM, the runagement of the
airfleld assirmed living quarters, thanks to which it was possible to
liquidate the turnover of warkers.

The Bakinek workers attach great importsnce o the introduction and
propasation of oromreysive experience. The achievements of outstanding
workers are being publicized by agitat«—s at the exchanges; thers are
also technical conferences at which expert aviation mechanics present
lectures. Regular "Quality Days” are conducted at which the work of

the shops for the week past ia thorowehly analyzed.
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Cn the walla of the conference room, in which “he technicl percsa-~
nel halds its frequent reetinzs, one can read reports on tha work of the ’
bricades of comrsades !unc}}ikav, Oukalov, and Goran. The trigade of
young coctminist comrade Goman consists of only 3 men but they can chenge
the engine of an L1-2 within an # hr. work day. This is attributed to
the fact that the work operations are orcperly distriboted anong the
workers and the encire is mounted on n frace befarehand. Much attention
is cevoted to rublieising the wirk achlevenerts of outstanding workers
in the local tahloid "Por Quality* whics is published eviry ten days.
Sven thoush amll in voluze, this newspaper is sharacterized by rreat
frankness; it replies constructively %o all oroblems celsturbing the group,
The workers respect their newspaper and sladly express their wishes in it.

The wark with new nethods has added & frech {moetes to soclalistie
corpetition. This envelcped all sidfts and brigades. Everyone knows
the annual obligation of the group, the volume of work per urit widch has
to be carried out within thiy or any other mormth, what kind of labor ﬁb
Pat zust be achicved and other ch-racteristics. On the basis of theso
data, tie Lrigades assume conzrvie obligations everyday. The foremen
plan for the reslization of these oblimtions., Cxpetition s becone
real, alire. The telletin boards earry caily revorts un which trigade

was best or. the day before. The lletin boards are simple and originadt
to each ooe is fastoned a lovse leaf calendar vdth Mace under it for
vriting the nuees of the winners. The momthly ok results rre evalue
ated at xeetings, are then “armed into ¢irectives and are Foeted iz

form

10
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of a placsrd for evervone to sec.
Proper arrangerent of the work caz; this will elimnate overtipe vork,
The panagesent of the LTRM - chief of work shops comra“e Aleksey- »

which even if in hidden form, has & certain vrevalence. Greater atten-

chuk, secratars of the party organization courade Gurskir, and depart-
tion should be siven to irnovators, to s rore insistent and broad dfssent-
ment chief comrade Kerirov are not cxempted fras infractions of labor ¢ .
nation of their experiences, to mare freguent discussions with people and
and technological discipline. They exact penaities from the negligent
tc assure that each supgestion adopted at warkers' mectings should be in-

. VYeith the 2ak-
oncs widely employing the nower of social standing either do troduced into practice st 200 tave.

“he tire chart couid .lso stand
insk workers forget about the other side of the disciplinary practice, further irprovement
nt.

{.,e., incentives Jor good workers and these are provided not only during

LAY

colebrations, Many workers of the LERM receive prizes, sone receive

lettery of comwendation for their initiative, perfect preparation of air—

ceraft for flight, for their resourcefulness, etc.
ith a working crew smller than that of 1955, the wark shops in 1956

completed a mich greater work load. The cost for om single servicing

30b in 1955 was below the planned cost by 24 rubles and 48 kopecks and

during the @ montha of 1956 it docreased by 33 rubles 53 kopecks. ALl

the workers are doing their ‘ob to the fullest. In 1956, the average

NPT

work norms were fulfilled by 145%. The time lost for technical servic-
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ing of aircraft was almost 24% below the tire planned. In the past year

the vorking conditions of Li-2 aircraft »as 96.8% and ¢ of the I1-12

EYSRvepwa S

and I1-1, exceeded 98%.

The quality of the technical maintenance of aircraft was irproved

but thore are still instances whore aircraft are being cispatchcd with-

ot el

out carrection of defects. Hostly this is due to thy neglect of the

special equipemnt departrent. Much rexains to be done also for the
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proper landing even wder the zost adverse neteorological conditicns,

Notes on Flying Scill, Trairing of an Alrcraft Comwnder for Flights .
under Cooplex Meteorological Conditions {All-weather Flisht Training) In some Dlaces pilote ure being trained at u horizontal visibility

by .
A. Zakharevich, Group Commander of not lees than 500 meters (1650 ft). It is the belief that sach a

rractice Ages not reet the ourpose., The fact i3 if & pilot at a verti-
As 8 rule, flights in the wirter are carried out under complex
cal risibility of 50 x, (165 £t) vdll suide tho aircraft tovard a radie
metoorolorical conditiona, Low clouds and iimited viribility, unstable
- station evern at the cost of a reviation frcc hie course, he has encugh
temperatur=, rains and snowfalls, danger of ice formatiun on the aircraft-
tine to consider the error and correct it. It is apother matier when
all thess factars complicate the operations of the crews in the air and
the vertical visibility is 30 . (99 ft). In thir camo, there iz no
require hidi skill from the flying personnel.
. tine for nesitation. The landin; result cdevends upen how correctly the

04 -

Skill does rot come by iiself. It avpesrs to be the result of sys—
pilot ~uided the aircraft toward ‘he radio statica by neans of instre-
tematic and thoughtful training of the flicht personnel.
Dents. Koreover, at a horizontal visibility of 300 m. (990 ft) the
Experience shows “hat courageous flights are being carried out only
ground or the rumay lishts, in spite of the informstion from meteoro-
by vilots who were trained well, Regardless of how &ifficult a sftua-
logicsl station, aro often overlooked not from an altitude of 20, tut
ticn they should encounter during thuir flights, they do not becone com—
25 to 30 meters. Clonsequertly, if the crews were not trained in time
fused. Lasting knowledge »..d practical expsrience acouired as a resuit
to cperate under such condi‘icns then, in case of further detarioration
of systmatic training onables them w0 find the proper reasonable solu~
. of the weather, they would be in a hichly precarious situation and would
tion,
be unahle t5 secure a safe lamiing of the alrcraft,

TUNIDIYO H0g

The training of crows {s complex and varied, It would be difficult
That is why we are striving to teach the flight persomel the land-
to ~lucidate all its aspects in ome article. e will therefore confine
ing approach by the SP-50 instrunent under conditions of a horizontal
oursclves basically to the sinrle xost irportant and resoconsible flight
visibility, pot of 500, tat 300 meters.
elemont namely, the landing apprcach.
During the training period, w teach our pilots to naintain a strict
In our unit we sttach great importance to the training of crews, .
descending f1ight path of the aircraft., We demand that ‘hey should main-
especially crews which are arployed in the transvortation of passengers,
tain a vertical speed established for this particular training with
The purvose of this training is to teach the zrews how to accomplish a

13
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conaideration of wind correction.

The dencort with a vertical epeed deviation of more than 0,5 n/sec
ag cowpared wih the fixed speed indi:ates that the covmander of the air—
craft does not pay sufficient attention to the readings of the syrohori-
zon and those of the vertieal speed indicator,

Ordinarily, in horizontal flight, the pilcts do rroverly divide
their atteation betwsen the instruments and strictlr observe the estab-
1ished arransement! gyrohorizon - @K - gyrohorizon - FX ~ vertical
spaed indicator - soeod - altitude (GPX stands for directiomal ;yro trans—
lator). But whon mk.ng the landing approach by the O and SP-50 in-
struments, they frequently do not achers stirictly to this well tested
systea and los: muck time on the observatioh of other instruzerts: mostly,
they watch the dlal of the XUR or PSP-48 which leads to a deturioration
of the piloting technique.

The mlatakz of the pilots in distribution of their attention dur-
ing larging aprroach i{s in many instances explained by the fact that the
SHVLP (possibly an Advanced Aviation School - Translator)? has developed
and introduced an incorroct {in our opinion) method of handline this im-
portant flight element. On page 125 of the instruction bosklet ca the
operations of the I1-12, it is said that the radio couzpass, radio alti-
me.er, UAP and PSP become the main objects of observation. On the very
pane pagy, it 1s suggested tha' one look only Lwice at ths indications
of the gyrohorizon cut of total of fi“teen observations of the instru-

ments,

Is this carreci? On the basis of experimeras we consider it incor-
rect. The Hvision of attention to instrurents dwrins lancing approach
should be the size as durine echelon fight.

In the first place, tie ~ilot Dust carefully watch “he irstruzants
used in irstruoent flight. Ths indications of the KR or PSP-L8 clals
should be watched only per!.*ically and for the sole purpose of creck-
ing accuracy of cou-se and descent.

During the traininz, we advise the pilot to glance at the KUR in-
dicator only when the sircraft strictly maintains all aspects of the
flight and the course and the vertical sceed of descert remins unchang-
ed. Yost of all, the pilct should pay attentien to the basic instruments
of instruent flicht - the gyrohorizon, GPX and vertical speed indicator.
As to the altinoter and airspoed indicator, dyring the landing approach
by OSP and SP-50 systems, ihey are being watched by one of the crew mem—
bers and in the case of a deviation from the norral he irmediately re-
parts it to the cocmander of the ship.

The division ¢f attention as explained above maken aircraft rilot~
ing eanier, secL.es stable flirkt, eli=inates bank and unstable descent,
and, consequently, great wirsveed fluctuations. The school of M gher
(advanced) f1ight training (SHVLP) should revise its mcthod.

We would like to & scuss still another prevailinz pilot error,

The Li-2, N~12 and I1-14 have a tendency of departing from the

course at the slightest bank. The pilcts are well aware of this,

.
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However, when correcting the vosition of the alreraft they somdt a new
error, Let s discuss the origin of it,

Havinr noticed by the PK (dircct!onal z7ro) thet the zourse of the
sirsraft has changed oy severa: deprees, the pilct ste-s on the oroper
pedal and returns the sircraft imo initial sosition. The banc however
is not eliminated in this process an” the aircraf~ c-mtimes its 724rnt
with a slide,

However, it L3 not difficult to “etermine bLanv. Its oresence, even
if unnotviced by the gvrohorirsn, at a unifora power of the enzines be—
coLss evidert by a slight oresswre of the pedal against the foot.

During training, we call atiemtion of the pilots %o the possibility
of zaking this error and we demand that they returs the aircraft to its
original course by lisht, enerzetic and stri-tlv coordimted deflections
of the rudder and allerons.

It was oroven that no matter how well the pilots were traive- for
two o three xonths, the ﬁﬂcbﬁ.n‘g svi11 of same of the pllots deterior—
ates considzrably. This is explained first of all by the fact :'m: they
study the Z1ight elements only cduring the trzindng hours. Such pilots
lose the skill acuired under the leaders~ip of caamanders and ‘nstruec-
tors.

A second, in our opinion, no less essemtial caise is that the rigts
of aireraft commrnders to concuct individual training under blinds caring

cruising f1ishts with vassensers aboard are limited.

17
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we allow the pilot » ke 3 Zarding of a jassomier airerefl fna
foz 3% a worfzomtal visibility of 20C peters and =iraltancously ‘ortid
Hix ‘o cover the lelt window of vhe cockplt enclosurme with & Rlind in
700d weather wnen the orvw 'ms the posribility of ohaerring the growsd,
and the nperations offcer avd disscicher watct the movenemt of the adr-
craft over the alrfield.

It is believed thar ttip Clogleal. The urcraft commnders
shoald e Allowed ‘o condust individual irsinting wnsye blinds tnder rood
veather cunditions, “hts wxidé creatlr fmcrease (fxrrove) the training
of vilots snd would recuce the eyxxenditrres :wch:ed.\dt.h the traisizg
of 71irlt persorel in the 2ir.

An txmortart rele ik the training of flicht terzernel s Rlayed bv
pilot-instruciara. Mich denends uncu How well ther ttenselves are scilled
4n the art of rilotire. Some of <bex comeit fross errirs. 7The truih i
ttat in irainire oev Tiloes they oaly watcs the activities of tbe trainees
and by thczselves seldom or never take corer the comirol of the aifcraft.

Inttructor-plicts should bty thems<lves carry out a Tart of the Tiight
when training trainces, Tids will allow them to matrtaln thelr caalift-

tiom at a i levd end aiso lxTTove the training of aircraft comoyders
o Ny under coozlex metecrolozical cooditions.
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Hight Flighte on the An-2 Lircraft

24
I. Drachenko, Pilot-Instructor

The techniqus of >iloting the An-2 aircraft at night is not com-
plicated, but it recuires considerably greater attemtion thar in daytire,

Paring taxiing, for exazole, the pilcts do not irmediately notice the

increase in the speed of « Having dis T this, they apply
the brakes energetically. As resilt of this the aircraft stops suddenly
or changes direction.

After the run the aircraft begins to climb at increased ansles of
attack and the headlihts do not illuzinate tie ground but the air space,
In front of tne aircraft, a view-hindering screon is ‘ormed, Tr¥inz to
got away from it, sore pilots cut off the headlights, not at an aitituce
©f 50 n, as instructed, but at 15 to 20 &, avove the ground. The dis-
conncction of headl_zhts at a low altitude may lead o collisioms of the
aircraft with cbstacles.

In a dark right, the wdndows of the cockpit enclosure reflect the
instrumert panel. The natural horizon according to which we judge the
position of the alrcraft in ~pace 1s not cozpletely visible., In euch
cases, immediataly after the taxe~off or at the momrrt the afreraft be-
gins to climb, a2 change over to piloting by instrwments 4 reccamendsd.
However, one should not forget that £ low altitudes even the slightost

errors in piloting nay involve serious conaequences.

Declassified in Part

Turins the landing appreach, some =‘lota rwitch on thedr *eadlirhts
toc soon, i.e., at an altitude of 240 - 100 =, Tren such #n altituds,
the hcadlights do not illu=inate the ground.  They only work unrder grest-
er strain and, together with the battery, o oul of service in & ruch
shorter tixe,

Thire ls a sericus tracecuscr {r tte air navimtion equipoert of

the An-2, Tha aircraft kas a £ro horizon £nstelled only on the left

side of the instromerz panel, This %indurs the operation 2f the co-pflot,

nd 10 say notwing aboct the feet that she fatlure of the £rro hord zon
wemlicates the piletinz of the alrcraft. It would be desirable o have
3 second ©T0 “orizon installed on the rirh: side of the instroomnt panel
in place of the IIX (navimter's Indicator) which ts scarcely used.

The training prograx for night flring oa the An-2 is very short,

“hey give for exawmle 2 training fights in a series while 15 to 20 rlignts

are actuelly recidired. It I3 fimred that » flight iz circle should last
six wimutes, scttally it lasts 2 1‘0 10 min,

The flicht into a zooe st en Altitude of 900 m. is calcolated at 20
rir.; actually, the clizb to this altit_de ard descent from 4t require ’
15 adn. There recains alrost no tine fo- Piloting in tho 2coe - execu-
tion of horizcatal twrning mrnecvers, standard zrns and apirzls. The
flirht into the 10ne stould be extended o at least 30 - 35 pa,

In Central Asia, wwre the air terperature Sn the scmmer ig Hgh -

up to 45% (113° F), the day f1LeMt on the An-2 is accompanied ty severe

2
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burps which ara exhausting for Yoth crew and passengers. In this rerion,

the fligats should be carried out meatly at right and cduring twilight,
The flights ehould becin an hour and a half before surrise ard cortimze
until 11 AM, Hight flights would be most advisable 2long the Chardzhou-
Nukus-Tashauz-Ashkhabad air route which runs basically over deser: mancs
stronely heated in the daytime.

Declassified in Part - Sanitized Co

Tize to Clanve frac dords o Action

4
¥, Jhdel ‘rarn, Trelning Instructae

In Awrost 195¢, 2% the training sectioms of the Uiarainian Tevri-
tortal O77ice an cricimal tratner (link-trainer) for the training of
f1ight personnel was introciced. Tha trainer was designed and construc-
ted by Tasineer Tikhonov.

The traiper consists of a syttez of shifts, instractor's coﬂtrc.l
panel and 11-2 cocvrit, The trainer i3 supplied with.an AC-voltage of
110 - 220 v, recaired foput ia 850 w.

The traimer works on the orinciple of reciprocity betveen deciro-
radio instrizents, Mgt rays and rhoto—elemerts, Its equipmert allows
one to irtToixce a flight speed velue ranzing from O to 260 kx/lr and a
wind velocity valve of frox 0 w 80 \x/hr ir any riven directicn, te
set the course for take-off and lamdinz at “ran O to 360° and an zngle
of inclimation of the glide path froe 2 2o 6°,

In the cockrit and on ke instructor's instrument panel, we soe all
the racio- and air ravimtion imstrursnts, !nstalled oo the 1i-2 sircraft.
They functica s'y:’w?::o:wcsl,\' and give exz=tly the sawe indications as im
real fNigit.

The actual movenent of the aircraft relative to VIP (take-eff/land-
ing strip) or the cirfield is rarwed by an 1lluximated poixs oa the panel
which is not virible from the th.

DP81-01043R004000020003-8
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The tralner offers the ossibiiity of truining in ihe cilsting of
sirceaft by instruents with the emnloyrernt 3f verious racio-technical
means. It 13 particulariy valusble for the train'ng of fiirkt personnal
41 plercins of clouds and aporoech for 1sming by the CSP-system and
cour se-glide racioc beacons.

The training s preceded by mround preparation cduring which tipe
the pilots, urder Airection of the instructar, swdy the scheme of pierc-
ing clouds, the operations of radio technical equipeert, and becoze ac-
quainted with the airfield. Faving obtained diza zbout the Wdrd, they
calculate the flight clements and landine approach and then bedn iraip-
ing.

The instructor sets up all basic cata (¥ind, take-off and landirg
course) on the instrument panel and ccmmects the trainer. The pilot
takes als place in the cockpit and berins o carry out "the flight”.
Observing the moverzrts of the luxincus point, inicating the actual
moverent of the aireraft relative to the VPP and airfield, anc the indi-
cations of insirumesnta on the instrurent pmal, the instructor can ac-
curately contralling al)l the actioas of the pilot. After each <raining,
he analyzes the errors caxdtted.

Training of flight persomtel rroduces a <reat effect. It zo 10-1‘5
ago, for example, the ship commpder B was grounded api dirested toa
training unit. It was revealed here that the pilct has a very low theo-

retical training and in orcer %o tring hin up o par, it would be

)
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recessary w moend many Sight howrs for M trairinr. They dezided e
use ‘he treiosr,

At Tirst they relped the pilet to stucy thorcus-ly the active f1in.t
by means 37 racio devices and io study the rules of piercinz clouds and
linding spproack. Then oa the trairer ir & step-by-step manner they worke
od with biz on eaeh Nirkt elerert by the S systum anéd couwrse-glide
beacons, A1l this helpod 2 to coonlete the tratnins with a "good™ score
2nd at a =irirne 2oss of Dying tize. The pllot was sgmain activited and
now he is flying exvertly, *avirg been appointed commnder of onm of 2
st units.

About €0 persons were unsrrteraticallr traized on thix trainer.

Soce of the pilots resard the trainer With disdaln, This is explatead
by the fact that the trairing oa it iz n0t lerzlized. 3o natter bow well
tie commandeT of an aircraft would «ork out the flirkht elemerss on ibe
wrainsr, the actusi stamdard of his tralning Iz the adr 43 not reduced,
If the trrining o0 3 trelifr voald becume lecalitzed (a part of the rtan-
dard training) ther the sttitude toart &t would be entirely sifferent.

In spite of tke fact that the trainer described is not camplex and
Dot 211 gkt elemerts car be taocht oz ft, 4t allows, wvhho any de-
trizect tc cuality, £ consideratle recuction of the expenditures co the
training of flig*t persoczel. Ooe hour of tratning on the 1ink traincr
is less mxpmsive, one-fourtht chesper than oo tbe An-2, one-tiird cheaper

than on the Li-2 anc aircst one—half cheaper thaa on the T1.12,

r 2014/04/03 : CIA-RDP81-01043R004000020003-8
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Tn 1955-56, the ranagers of RFVP (Maln Office of Civil Aviation) . Tre irtrccoction of the riine- uill emnole U3 0 Limreve the tratning

workers of the XII 577 (Scient. Pes, Inst. of Civil Av.) SHVIP (School of 71irt orrrontel at consicerably luver exvenditires.

for Hicher Pilot Tioerience) and mmeroua. co==laxi ons becane accuainted Morecrs , it is our belief “hat it wold ba advisshle w0 consiruct
witis the trainer operations. Having pointed out a mxmber of deficiencles, 3 revlics with an An-2 cockrit, ae have brcome convinged that Ane-2 Pl
they rade a positive evaluation of the trainer. A hich opinion about . lots, faving taken a trainins course on this trainer, nandle the :'x".:nu
the performance of the trainer waz siven aisc by the Assistant %o the with a radic corpass tuch better, as well as the plercing of clouds Yy
Chief of SHVLP, K. Pilipenko. It therefore appears strange to us -hat in the 0P &nstrizert, than the T4lcks whn took trairnfar onlry on an aircraft,
the journal “Grazhdanskaya Aviatsiya (Civil Avistion)® Wo. 11, 1956, be Durire zass troduction of <he iriiner in cuestion, 1t &3 necessary
cnlled this trais It is pelf-cvident that ou sarple of a 0 take irto consideration a ruzber of sucgestiom of the 71ight personned:

trainer has a mumber of substantial “laws tat ther are nat connected with to approxizate the pressure on the centrol orpans o a polt correspon-

—

the structure and are exvlained by defects in ramufactire. The desizner &g to patural condizicns, ‘%o iz—xove the indications of <he PIX-L5 xnd
recelved no techaical ald as a result of which the trainer is equipped L <als, to activate riloting fnstruerts of the riss ride o the dn-

with a mrcber of parts of different (undesired) parameters. Many of ! strment arel and encine perforrance comtrol and o set up an arrange-

TYNIDIYO Hoog-

these parta are oflen out of cocxission. nment for the recording of flight data. Accarding & *he constrmctar of
All the imperfections of the “rainer can be easily eliminated - the irairer, these rodifications are parfectly realizable,

ing mass production of the latter under industrial conditions. It 2 *ire o chenre froe vorus into actiam, Scries productico of
True, certain ccmrades consider series production of the ~iven train- thie traiper w1l becore the tasie “or the ont nge-over Lo the ranufec—

er inadvisable., They vropose rather to wait until the creation of a com= ture of a verfectly cammlex trainer.

plex trainer which would offer the possibility of studring all flight

alemerss, In our opinion, this is the wrong viewpoint. We sze no sense

in delaying the salution of a uroblem »hien e alreadr have a trainer

whick allcws one ta learn omw of the importart flight elemerls - plere-

ing of clouds and laniing approach by means of radios instruceats.

25
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Charasteristics of Utilizing and Corircllins Fuel for Tas “irtire Tnrines

¥, Zerntkov

1. The basic fuel for gas turbine enginer are T-l and 751 14t
kercrenes. Ther are otalined from stralzht run crude cil and are suf-
ficlently statle in storage, These th0 types of fuel are -fatinguished
from eact other rainly by their sulfur contert an” ceneity. The TS-1
kerosene mmrmfactwed fraz salfur—containing crude has a higher S—con-

tent than the T-1 keroscne, and a hig: content of corrosion-active asre

Fig. 1. Instructor of the “rainine Devartrent M. ¥udel'=coo (richt)

supervises the Trairmdng on a Link-type '!‘rainer.—_;noto by
L. Levin

catian, mch lower end point and lewer denalty,

The utilization of verosens rade it possibdle first of all to
overcoce ruccessfully the difficulties comnested with the boiling of the

foel at 3 high a¥titude, vacor lcsses t'rourh draizage and forzation of

vapor-air locks in the sysiem.
The vigorous cevelopmert of fet aviaticn has brougnt up the pro-

blex of enlardinz the raw raterials base and reducing the cost of fuel.

TENIDIYO H00d:

The trodles is being sclved by acding bearine ‘ractioms to the fuel,

Hence we obtain a zxh lighter ‘et fuel of a wice fractioma) compositicn

3

T-2 which is ottain=d froa straighi-run low rulfur and rulfurous crude.

4t is inferior to kerosene bty its specific heat of cochustion and has a
higher volatility. However, under certain conditiors, T-2 has absolute
advactaze over Verosene especially with respect to the ranpe of flight
with greater comercizl load.

Llet us discuss the characteristics of utilisirs, storing and

contreliing fvel far ‘et al-craft.
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2. The large fucl consurttion at ihea’ sneecs, esoectally rurer-
sonic, calls far ihe creation o »oard the ship of a raxiouz supsly of
thermal enersy for tae envines. The T-1 fuel, havinz s higher ‘ersity,
postess:es a B heat 97 cotbustion {caiorific valuej calculated per
unit of volume (liver), But an ineresse in the ~uel load necessitates
» reduction of sosmercial load secause the “lviny wei it of the alrcramt
zust he mainta’ned (not exceadsd under any circuzstances.

or o sk ows the effect o fuel characterstics aa
the flisht-technical dat . of the aircraft awd the perforrance of a ras
curbine endine. It is “herefare necessary o be caref:l with the fueling
and at a high denslty of the fuel not to #4311 the tarks <0 zacimum capici-
ty (to the wop). Here the density of the fuel and its veluzetric calori-
fic value lose their imxetince and the primary requirczent is thet it
should sroduce (Quring costustion) as great arounts of heat oer unit of
weight as possihle, T-2 which contains benzine fracticms is cistinguish-
ed by this cuality and is cheaper.

The opinion exists that with reduction in densiiy, we havz a Te—
duction in thrust (power) o. the enzines. The sariny foes that it is sz
17 the purps measure out the fuel according o its volwme. The “act is
that the dosage of fuel is fixed by the pilcc and is fixed sutoratically
for & specific thrust of the endres rerardiess o the Lype of fuel used.
If the fuel has low density, the tiltine collar of the vazp turns at a

sreater angle and the valimetric “uel consurption increzses to such an

29
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extent *t*mt the recessarr rx::be'x" 114 u:\crsn is rodced witrin & riven
Trit of vive

Tre trost o the endine ‘s ~ot affected eves by the beal of fuel
cocbastion shongk there are nany conflictinrg cpirions in tXla resrect,
The frel, which yields Zreater heat recuiree more alr for Its raerilon
VPig. 1), In wedition, eich miine recuires only am Tmeh AT ar Lhe come
Fresser fs =sTatle of pmoling at Siven mpr':. Comnseuenily, the Laust
here detends also woon the fixed operniicn of the enrize,

Excever, as we alreadr zenzioned, these meoperzies of the “tel
have an esserzial effect on ite ranre 1nd commercinl lead of the alreraft.

It i3 stated Lin foredsm literiture tat rany sowntries are using
oex Vinds cf avia-fuel - 3 Wrirocartio-base fuel witk rmch hWidher avie
petric and volumetric regt of cochbustion - ottaired fraz crvde oil by
chetical rymihesis and oh the beshs of combizier elemsmts tmeh liguter
tlarp cardom. It As kntwm ttat T oconstituiing abost 85€ of the welsdt of
petrolenz fusls rlelds, woos cectusation, 7I1L0 celuries per ke. of ftel
and itz lichter aeirmbar on tue Mendeleyer perfodic tatle cf elixerts -
boroz - yields more thzz 13,0 cal. “Se elemem berriliuz bte) yields
upoa secimstion 15,000 calfrg. it If) - 22,000 cal. Put ke sub-
stances suitatle “or the corbustion of ccmpoinds tonsistiz~ of ihese
elerents are umatable and ccrrosico-active, lanrtiy ané seloos work
it recuired in arder to make the arplicatica of heae su-siances possitle.

2. The g3 ¢rmude characteristica of tre citusiicn chanber of

“turtolet enzines eifrimate 2xing roftine cperstion axy riven speciel

2
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Fig. 1. lation Tetueon Heat ofl‘?\ml Coabusuo? Aand
a

Re:
Acount of Air Corsumed (According to data by
A. A. Lobrynin and H. F. Hagiyev).

requirenents ragarding the volatilityr of the fuel. The air entering the
cozbustion charber and Lwisted by the straightening vanes (swirls) is

repulsed by the cenirifuml forces toward the walls of the combustion
chawber. In the center of the forward section of the combustion chauber,
a vacuum {s famed sl invo it the hot products of cozbustion are drawn,

It creaies o raverse flow of hot fases toward the n zzle (Fig. 2). The
atomlzed fuel cazing from the nozzle §s partially absorbed by the counter-
stream of red hot #ases where ‘t vanarizes and che~ically transfarms into
active inflanmble substances. The remining fuel alsc veporizes rapidly
in the hot atrean of nir which after compresaion in the vompressor “as

a terverature of 20° - 47, On tne boundarv line between the basic and

counter-“lows, the fuel sir rdxture is <ixed with red-hot <ases and is

N
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imited covuinuovisly as it eaters the corustion chamber, FRecause of
“Fis rrocess “re have rodd vazorization and zocbustion of both light
and “eavy fuels. Cnly a% Richer altitudes, 1t reduced presmures and
teroeratures, ¥ill the cozrustion o7 a fuel of hir~ Yoiling -oints be
reduced,

Jas turtine ensines mist be started under cov'’tlins when the air
at the corbustion chaaber fncut 7as 3 ltw temmeratuwre and the vaporiza-
tion af the “uel containing no tenzine fracilons ‘s unzertain. fasoline
3-70 !s used in certain encines =sdecizlly ‘or startinr. Ita anti-Xnock
characteristic {octane =mber) i3 of no ‘=oortance in this case: thia
tyoe of masoline is wven onlv because it s well-nurifled and has good
volatility,

As is known, conveniional aircraft «ith pmasoline Surnine encines
develop vapor-air locks in the fuel szrters curine “gh altitude Llightu.
Suxch phenozena ray also o on et aireraft fn the casze of X rres-
sure of the s,turated fvel vasors.

How then ere vaoar-sir locks or’etrated? With the 7aln in altitude
and drop in atrospheric pressure, we have a reductiom n the sclubility
of the air in the fuel. In the fuel ancear srmll air bybbles, rainly
in voints of rarrowing or turns in the nive 1ines, where the rate of
flow is increnzed and the pressure lover, and ex>losions (cavitsticns)
originate in the fvel flow, The el vavorizes in the forxing bubbles,

At a comparatively “igh varor pressure, particularly in ths sureer, Lhe

32
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Bubhles becoze in” ated. anen The latier get Imt

izt the flow of fuel, ~isruot operation and can even lead 0 an
ensne stoooare, .n ad~itien, st wals inffeating a drop in el
pressure my conuse ihe crew,

The frectional camosition 5f T-1 anc TS-1 werosenes elixinates e
sorrazion of vanor-air nocks in the 7l system ¥ Lo 1 reat aivitode,
In the case of tte wide “ractfion T-2 fuel, in the event o hish wessiTe
of the saturated vadors, vapor-air 1ocks mmy forz even at 3 Zower al-
titude. In “he event of iov wutside pressure, vadx-alr locks appear i
that section of the “uel systex which iz urder Low pressure (in the zooe
of the purps). Sich danmer with hit fuel temd-rature 2wi0%) arises at
an altitude of 10 tc 12 thousand zeters (32,000 o 29,600 ~y.

At a hizh presmuze of thr satrated fuel vaporm ad low atnoeTieTic
presmre in aluiiude, the boiling o7 <he “uvel fm %hy ade Lz sorsible.
In such a case, part of the fuel mr escaps tiromh ihe draliage and
this of course will affect th: Zligt range,

At reat altituce, %ne losses in I-1 anp- TS-1 Terosenes as a result
of evaporstiom &re not subsiartial. ‘owwrer, +<ne rame camrxt be said of
the wids—fruction fucl. According to foreim news releases, il losses
$3 such fuel sozetimes exceed iUA. It is rerfeciiy tossitle trat ttds
13 the faul* not only of evaroraticm, tut of i< Mt tmt the dissalwed
air is being discharged violently at a cer-ain altitude ard the vapcrs
earry mway a certain amount of the licuid ‘el into the drain, Io orcer

to prevent cavitation and losses due to evaporation, sesled fuel systoms

3
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are melng teri TAc ir W e temrs fs unrer @ Tonlact
crerrre $f adee: 0.2 cnf=t,
Tre frroiieal tororiilon of et fiel will atharesily be Slmar-
noshe ftlme, 2, Tt e, for ite vomore of Lmreiring e Ut
Tities of zeirolezroticis ITrsIDec Y ‘et aviatics, effcTis are kc".:‘ .
mace ¢ L3tilzs 1irtt terxive frectl bez, VELE the atuiooem of
Larrier® - f=tezsive levasTramic watite if ihe alr-
soreds - eves syyiems Witk mall excesy rTrtrTe
Tt fx pvidest 1mg it will tacooe secersary 10 tse 3 Trel
mast bevier ihaz verdseme. Mherwize the losses rom emparetion vill
hecoe very M. Tarelsz terindizaly ITTv retorts abozt tlte Sevelon—
et ©f a fte. frv mizersoic alrsmefl reseciliiry Tlesel fuel fn frae-
wlooml corpisitice.

L, Zediatle irformmzce of the eciey fr the taelis for T1ipet
safery. i i3 iherefore very frporiizt hif tle frel suoxlt L% tave a
Rayeful effect O hair parts and comcoerng.  iet us tlpsiss roch a
crotlex as the oTerheatins o nTo-t=iftex beating of tbe fire tobes wiick
comritetes to their warTins o cestrictioz. The cacse of ihe Zefect I8
éoe to the Treserce in tte fvel of oon-sormwaiitle stistmmces (astes),
trpcamlete cocturiion 6f Tars asd aromiic Lyérocarborm s (vma
seitlirg oo the wall) fomx carica deposiis, axd alse the roctert of
a ronsidereile spxut 0f FuietiToes extesiiily of tte verr sane iromatic
Rydrocarters wrich ciring coanmsticn penuraie ar erceviicoally M tene
teratcre. The tevomits ytuzd normal Meat exchange, Ptg T ite dear-
ances {razs) szl recoce tbe mRALILLy ©f Tarty, helir wige,

mavipeiric lance elc,
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Flg. 2.. Dlarrax s~owing the Toeral
sion Cheurer of Tas Turoine Zagine.

Jet fuel alwxys conising 1 certalin anoumt ¢of sud schbsiinces.
But their content is strictly liztted ard should be comtrolled system—
a%ically during sterage amd use of the fuel., Amgthing avore the per—
xissitle lixits my lead w0 breaxdowns anu accidemas.

Fost danzerous are sulfcs ard scoe of thelr coaoouyis. Free
S in a 321l apount gets fnto tte Mel from the cruce. It cinoalso e
separated a3 a resutt of zecamposition of zzx=mlex ormniz somounds, S
causes sarrosion of parts rade of copner aiors {bronre, btrass and ctihers).
The presence of a corrosion-active fres 5 is tesizd in labs by studying
the effect of “uel on a copper dlace.

TS-1 and T-2 refined frox slfurous crude comtzin mmail anoucts
of mercaptan. Under their effect ‘ally-like devosits {corrosice products)

are being formed. Whem penatiatine into the chammels of fuel syatems,

35
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sorerel Ce. £, TTIE Lz TR) e
e firAl Tew.lt TXF lead o rm aTTizerti. STt e wwtmical
reiremufe, tte TAXimm cecpiicizle perlaTuas-siiNIT L= U %l iy rof

nice taz ©.TIK5L
Testizs 3 ile meTevitan mOTT Lg a3 ftllovs. T Ml s
TOETC LILS @ SeTamiiizg OT Pyt AmIAc g A tlte T
solriton 2f encwn Tomcentratioc is mut:lIly avies o Tk salinism
Toa TerIaTIAT 4t L roectifiz s ‘T x:_':;‘i'.t: 1L llem)
eesqtlon :f tta reasiiie forlcstes EY tte wriire
selziizc L3 tEt secToec DT noTe,. T 4 T
Ser o2 EIliTtters o added sil.ozce, ve feleTrine fe TOTwmer 1 willle

fems of nereatmas erd alintlite ttelr et I rTesiages,

A mauxdicy of sitres Somronis a3 oo effect o ile : ot

1 < o zlazty, tTe foel iz Tified of taomfd
adrdaiores 7 creetmest Wik 1 cETHRiC 33de wlrtice amd ecmntizes Lo
The 12malt a=d aciv resiTmes jre fomnved wit: mlar.
2 i1 the ireatesy, tTieT e .xzgp the ftel it i3 cessary
20 ~eCr wmeimer i3l ibe Tesidres “ave toes retored Tecwmae eTes LI

fn fegipmifizint mummis ey A asse clexiferzhle correxice f

rreel azd moo-Terrcos mesalz. The test i3 mfe Uy mians o7 slecial f=—

catcrs wiis charge calor i tte tresecce of Lmall am? acite,
Wrer pmifioatice (refiziog} the fml, a3 1 Tule, still coctatom

aronet of cemsie, rritcizally casbicectis, wsits. These acids
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are less aesive WALk resoact 1o trrorion If oetalr ot Lielr smomst
should nun arceed e ustabl!sme? norTs,

Sexatinas 4n I PoorlyT setiled raTTIE T T fEAT SO0
ststlng of -rotens -f rraculor wees myphuitenic toid and alkesi,
They can nroduce ereasa-livy cenesiis I Iisternz, riTare Lanes a im
alrerafs fuel syswems, Smeial aziom ghetd e m3id e the tonmie
ti-rs of “he Zotwor secuions of Ffsierns an Tanvs.

e esuet Tung e acsemance od rior e o9

£ aling of aircraft. It shouls be free o ruscade? and satiles fomeiln
adzixtures, nd o >l cortaln no water. The %el i3 momcec imme ax Dars
cylinder with a diapeter of 4-SS mr. The Tetence of W o iy inficated
bty potassizx permar nate w-ich cliars ihe xaler viaiet. It Ls tlst mood
<o drop several Dotassium JerTansarat- erTrials [wearped i aure} f=io
<~e M:el. In the Tresence of wate—, the muze will pesame siained.

Twing a lons period of storare, as a result of midatoz with
rezossheric oxrees, ‘arTv s.bstancas "I in the Nel. Their anxcm,
whizh sreuld not exceed a cer-ain iimiz, i3 tested I pians of a svecial
device. In it the el is vacorized and partially ocdlped ~TE w sirewn
of alr. The azount of tar i3 indizated by the resicue.

I7 the fuel is zot ur ¢ AT, Lt can be LmTored is nesy cases by
rixing with ancther fuel of the sawe Lroe whidh azs a Seulity seTRlrt
faccarding %0 the indiceior) which exceeds the standerds, is zore~

atood s it 13 oot pesmible to eliminate mecninizal trecrities anc

water by this method,
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2. Pirm wniler :‘ﬁ:‘.r_s’:; Trr Mot Creer Az Wi virteT tine. Thoe
forrior tow TFTAlE TRY I T 1le fud ST, Twer iz ocoier, e
TITET Lears Wt 1 1ldwhiwr LT flel Jewdl
Zirmexicm of weler iz lte 1iTTAls I Alwe Toeriil:
in zsive e mwi wrons lusmestior tiThir e attowtance ©f
Zor starinr o7 Saline o dromlt
3 cerials woonss wimility o4 weler

Lo o foel 2l e el TIA. w,. Aot ose,

1 4 Lermrev tmoof el omay masalre K Tus i wiar
g, fmdnr A lesmmesaicoe SO D xivrs '_.'.':. Ty Eoelrve JL Crre. e
formpdom W0 s o it 7 Mol fr Terfecilr sIficlemt o
MeT T o flieTs.
Toe crrsials atmers oon iy eniny b vson iz Suel tememrniTe
Yot oales ITinr ¢ sl s temerrtTe of tte L:m:!':r.-er.".. Iz =tls
cate, 13 DOlFITTE CITIR LH! AST AT T EIer o tle mrllse o e
D13 rerotemm. Tz 1 vistomr ali foel, e fce rorialr tvemiz Yoo s
Iz & rosmerded statel
¥izter, T—ior e foeling, it Foel) mimlc e 1llowen Sreere
oIt foo a Demiod if seTerel OTY LT WOACITUSX Me3arTTATY AT Tt It
Wil seomire e tememiiTe X e dLyite tir. Towerer, v iy
sbod f3 ot alMasy effociive. T Towt effitlent netbol 4sTesss o e

e tersico—comical reitd Of Lrorwasing e selir Iitx oY water L3 2ta

Sml. A TTesmt, d matiel Tl IV i3 teinr cged fIr (iml Srieee.
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The adeition of whis lio 44 &n ire anwnt of 2,%% FrevYe s e scparstion
of vater and formetion of Lce crystals durins a Amp in frel temrerature.
The liarid slso -rorotes rapi< soluiion =f &Y alrznd- cxistine ice crys—
tals, )

Tre adnixture Ls felns added at the storage souser. Its effeciive,
tire period is arzroximatelr 2 - 2 montns. It should he ket fn mind that
the "I" licuid cissolves better in wmte= *ran £n tme %el and in ibe pre—
s~=ce o7 a water layer on the hottas 0f the volume it irzedistely Dasses
trence,

e liquid "I" &3 qvarosconic. Pitor o eins added <o frel, it
1s therefore tested for excess amounts of water, To =wke i-ig test, 0 -
100 =f11i1iters of the Zuel ars ooured intc a separatory fuznel and agi-
tated with 1% of the "I® linuid., T2 the walls of the ~=ral stow water
droplets or even sims of condensation, the licuid is consicere’ umsuite
able ard its spplication may lead to oprosize resulis - ihe anmd::uoul

of wvater into the “el and consecuexly %0 the fxzation of fce crystals.
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ectrically Heated Tlass

L4
S. e<alenvov, Earineer

The from windows [winds-lelds) of ine cotvdit and mvisLla com-
partzet of the Tu-XCdA. and tme cocwoizs of whe I1-Li and AN-2 are pro-
tected asainst ice formstion by internal electiricaily meaisd eleehe,
fepalr s-ops are now 31s0 replacing ordinary lazing with ciesiricaliy
heated >mes in the cockoits of II-12 and Li-Z alreraft.

Alrcraft electricaliv ~=ated lass consists of two layers - imtermal
and extertal - ciued tosethur with a iranspirent polyvinrlbutvral film
(butafol). 3etween these layers are inserted slectiro-reatin: sleamis
and thermistors. One thermistor i3 a worving -her=istar ars the secand
one 3 spare. The warking tner=istor is camected Lmto an aulamalic soo-
trol circult (srstam) wilch secures the heating of the oxer swlace of

the 71833 At tezperatures rancing fror 32 zo 40° (Piz. 1).

Pig. 1. Construstior of Dectrically
Heated Tlass.
There are two types of elsctro-heating elemems: the wire type axd
the currert conductive layer type,
The heating element of the first type conrists of a m=her of dDaral-

lel constantan wires (thin wires) 0.03 mw in Hameter drawn st intervals

NS
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siTes are ssliemed

clied Tr Ltk elesiriz
ower Syzlem Tt igard tha afreraft,

The edeciric ot €2 eating slemarts fov = fferet iyTes cf
ats are Teserpimes Ln relatics 1t Cteir fox iz cazacity remzired
fx teetinz (Tig. Zl. The marring USSP cm ite lass nmands forr TP
LIESECYE STIICC LTAFLCXAYR TIVA 2 Tritlex Sefety Tass Itafel
Pim.

The heatinz elemsmt of tte seccnd 1TTe Terverents @ this trgneparest
rTest sergzsiine layer Somioally attlied o ile temmnting cn the in-
side of tte otier [coTerizzd Jass. Terriral tcstars, Leazisc toward
te fower semtacts are dlzed o tr efies of tte layer.

Tacires A8 4 miTTesn modnoiiny layer fs fed Wit L D0~ 20 ¥
roltace ~on “re alicTef tawer srxiem wiocle-prase L sTTot o Srm
a spectal 115 v, OO coe tracaforer Te. . cf tbe PO-ISI0 iype). Aa
editiomal aviotrInsfa e Lt et for the rITose of toowilir it
voltare.

The TUS(M) o TUS tlermliriors wred in electrically Seatec ass
ccetsts of 3 remicozfuctive mss, Trey are munficiTed is tte ‘cem
5 wall altlets § - ¢ m=. Iz Slazeter WAL zcooectiizg vires 3ol
o thelr wrer and lower rirfices.

1t 8 temperstzwe of 20°, tte ttermister s a Testtazie of 5000 -

K00 cems wrich “roos sirrTly as U thermirtor becIoes “cated., For ex-

r 2014/04/03 : CIA-RDP81-01043R004000020003-8

TUNIDIYO do0d




Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/04/03 : CIA-RDP81-01043R004000020003-8

amsle, when the TCS(¥) ir heated from 20 w0 u5°%, its resiwtance charges
by rore “han 2000 ohas.

The £ 188 surface neating ternerature is raintalned witrin ceriain
soecific limits by zmeans of a secfal AQGS-ALY autoomiic mechaniss, wmose
operation is based on a bricdge circuit (Maz. i, Two ac'olnins srrs of
the circui® rerresent win~irgs of & senr'tivel ¥ dolarfized “F-y ty>e relay
and two otner arss consist of the ad ‘usting resistarce ?? and thercistor
Ry. One “iagoml of “he bricdce s short-ciromited: the second iz fed
26-27 ™C-volis frx the oower system on -oare the airerafi,

Turing norzal tesucrature of the Jass, the contacts of the Py
relay are closed. As the temserature of the cuter glass surfice increases
to 72 - 40°%, the resistance of tha thermistor ¢roms. The cirrerts in
the arrs of the bridze circui® and ihe windings of the "P-, relay are
redistrituted and the contacts open up. This leads 10 a comtact break-
ing of the ~are vowerful RVI-45 relay of the autometic nectanis and the
feed circuit for the zontactor winiing comnecting the ~eating €lemert is
disrupted. After the heating element is cut off, the ~lass bezins cool~
ing off, the thermistor resistance increases and, upon reactins s steci-
fic value, it activates the WP relay., Its contactors are cloced by
the RV2-L5 relay and the connection comtactar activates the electric
lieating circul?,

In this way the temperature of the outer =lass mxrface i# autcrati-

cally maintained witnin certaln fixed lirits by a periodic switchine

43

Tre ATSTLY actomatic
can zontral simltamerusly o=
aircraft Wik oy twe electirically meats? wintows, me :f ‘t‘.e:c He g
rels s the reserve el Tre acimatl
rechanis are fitated ke DY
covered with a 114, The resiztarces ine cesimited by
S¥, am: P meaxing - 1 - left lass, SY-raviaoteds Sliss al P -

zs3,

Sus: attomatic zesnanisEs are U3¢ o all afrcraift remarcess of e
cazacilance 17 tte eleciro—redlirz elermarts anc iroe o2 tower TRy
source,

In alrcreft recalr T E . iz
Leing changed gz tecnmIc 3 =ation ryrion wvas imtrosices ane 43 be
rairtaicad: smeciil P festrioerms “tonlas weoe fevioed ard
necessary INTTCTemeris ane therges In Srawingg wese made.

it first there were imitarces wosre “he ALS-TLY gmicmat ac tastes at
ke factory was cmsitaile in cpematice Ath Ve wisn-ow ttermisixs b«:;nu
0f the TSmmins® of the RPey relay, Tor thiz reason i3 Lr cesersar— first
! amifrzity

<k
ihe trermiricrs and rela~ teftre e elrcirisnily resten sass fr female

led cao the I1-32, “nsizeers 1. Ta. Veleodin, A, Al Tuducin ame wes-mamic

S. S. Takxloct'yey tave “evited u relay tertiss rrstem mamaiesr oa the FE-1

1043R00400002000:
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stand which allws an adstmert of the neating sutceat sesarately ard oot
seosir Tivid fvlation are ‘vorided v
in somhination with the :lass, An idntical ‘b was carried At =130 on sT22iaAl attssemts 1 ke o
RIS T rade accoreing to the 'eetmm
" v o . Ye. Ye. e -
the Li=2 by A. ¥, ¥orol'kaov %, 7. Tusev and Ve. Ye. Tormak, crarty 2f tre Slate Sclent - - . -
lentt searss Jiatitute o Tivil Aviatline,

Tneas g0 . .
c 3TACIMEAS yake Lt zozxitle tn sent ass smoolied Wt & iher
X or AT welt Preliztoa-y
AT wollage, Freliztoaey s.es wrd adtisizent offer the TosEibi-
¢ elisiras <
07 elizirgatinge Uhle ~erformrcae ¢ sthe ALTOTAL € the wireraft

1ftes ste rymten 'y tlready fnscadlee
Tour afditional Totective umitg in ahe

airerast bave made fnseailast -
nstallation ver— alefiote and, in additlicn %o iha

CrirTed conditisns,

—. .

e cemral “istrivutisa coairc) toxes zade ite raln-

femance (rerricingg cf ¢y :Sooer
T Its enuizoem hiz corresiicn

‘

(carine <he frnstalise = 32}
on = slass m sk =127 it was recessiry O dige

crarge the txasar of the cemtral <

lmriniion systez. pon the imitlative
, " .o
of revair shep ohler z, 5, SYEET And forexar ¥, T, Jolowmlin, all ftaes of

the radio scuiprem [ f2
POEI iTe TIaceg i 3 soectel eTTLEoed Tex »itl an eastly

ocening 18¢. The tuabar of ¢

Ple. 2. "rawines of Dlectric dire-typo <deatinz Elements.

h's box L3 oanncted W the ‘ustar of tre

TUYNIDIYO ¥ood -

TR {cantral H 3
iCentPal ‘i icn womrcl vox) Ly =xs of 2 Are A 3 cross
< 2 25 =2 .

sectioa of 25 ==X *“roush an TP ~150 fose. I thfs way, we recure ar ace—

caate sucply of Nwes in the ~EL nd conrrrience in the coeratica ind
.
minterarce. The Yox s rounted m e of he wimrcws irn ihe redicoan's

cabin,

This reinet ’ o <
rrinciple of Trotecting ircolts <f radio ecuiyeent 13 now in

ferce on a1 1312 afreraft ~,ine the recdacing cf orcdirary rlass sith
Piz. 3. Princiral Circuit Dlagran of Automatic Con- N

ral T elecirically heated urft [
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T lieZz atremsTy, e o inausst

irs e eratice il tke 2lrciroetastliy srrtam, LS tecTes cecessary

e Lixit the tersirzange cf :o caver n2eTy ir e
on tha atand as well as <irec an the alroraft, it ls mecesiary w0 (% “a- =2

trg the saxtiss s o
- o - lzg e taxdiing ame rizr e taee—n?f, e - e lefs
reamme toe antar wrface Leroersiire of e Indraer A, T, Tal- d bhd o St e Lef
Virdows 2ol se Tellitet oo ilterTrasaly, w. e

“mshvo ‘fror one of tte avia-repalr scote

- nee® wiodowr, L% Lt absolitd T secesmarr ig
azperizants, developed *he 2amstruction ¢ <he TT-1 eleciric “hermometier ' 3

. roTalf wmetivs 32 Wit loac tocer net

ecuipred 4ih a remote rensing elezant (Tiz. -,.  The trer—cmeter srzlors e
. . oe emilze U A7 IoEmiyxioe azd mrTectes rlars -eater, it

a bridze sircuit, Cme arm cf the Wrirge - ihe semsing deme— - zctlsts 3T = g 3 ceater, (T

. 2aTT W oart off all cerneT electiriz cower o

0f 2 oipoer wire resistance 0.4 = in Mlaxster «ond om 3 Tat fBla- €< TOVES “iert

Tazle Xx=ass sTmely, ITRY Lirze ate siéis reseiver,

tion plate, A =iillarmeter :ilidbrated in dearve:r serres 15 an {mclicater.

. w ooy shalt e ~lscomens = - e -4 -
“he thermometer i3 fed frr a Tisdidht 2attery wnich is inseried in ire “eC wmen xt-say mtlic szTertaticcs ire case

rief 3 xm tte alroraft.
body of the taermoneter. <"he Stillizatioa of mIt & thermimecLer tas

’

2o the To-lfu, IIelL, TI-1Z ame la-%, e fe rx M .= Tiydagsd
facilitater the accalemiicn of the armce wroiling the ariomatic ’ y ~1-iZ AD7 12-%, wm Zo X ‘ave .z lixilatices

ecied wiiz eleciri: Tower srartace
zechanisr and the i-crease 37 the Eaysrar -

Tectrizally heated sanee wizh ‘ooalrorTaft vith elesirizally eated Suss enciites wit: dire tegie

>
[~ I
R
o)
>
o
3
>
r

ficiencies as coxmared sty the sorremt somruriing Leyer dass, = ter ces 17 Aves
— -y o stam a7 ere regedmp on
presence of closely situater thin wirer, nverfigaluos: i™e smiire ror— e 7o T3 ity the iterrilin of tie teailsr rrriem., Thiy fy Am

elecists viat s - re = - - -
face of the class, rroduces marasitic o~tical ~wreaema, sten ‘lying + feoz. ehex Ite rarenic .01 commss ls

S elecsrit vegnfmg 52 wis, s .
tomrd the sun or furing 4t ant landiag on an filufnated airfield, iri- = eaiizx 27 wiscovs must T4 iiscecTectad.
Tas tees esia-lls- st . sha e . -t
descent bands aoresr {n the slass and crocuse ap indistirps Tizlre of ®2 Trom emariesce tUat ite wisdor eleciris
teatizz sTtem “retlces ‘axlil

the licfits. This “aces ciace regar<less >° the on or off roxiticm of the Lesxy Lo sTite of tte 4wfizieccles axd Te-

cmires = swacial sare. iy sericdic : a2 . .
electric “eating of the glass. - OLF Fericdlic ieces 32 ite adtwumeet o4
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fustening of the AMLOmAS ard -ecessarv, Surtherrors, at low ncTreratures Tlass vith surrert condusiing lavers cave certaln icvantapres. The

the wealinr shculd ce connected in pulses for Jfracdual heating of the i . orzical themanema, tharasterist £ -lass with wire (lemends,

ek - e = - s ~he o eatt . «
surfaces. In the case of extrerse icins, it s necessary ic ure the sles- are owr ere. Tre sonneciior of the ~lass “eating system tas a0

eric featins and ths wara air fron the cockoit. ef7eet or the ramwiic ccDass because the catins elemerz L fed low

Tn case one of th. trerristors 13 ot of camission Itreav ir Inter- Yoitart AT-cwrrert. owever, ype of ;lass is not =t in wilesoread

. ise T the ~ieil n
nal connections, stor: cirw.itine, ec.) 1% {5 necesswry L0 Lsz 17w ressrve use TF Lthe Tivil Alr Fleet.

thermistor and reacfust the AC3-71l automat., dhen both tle ristors ire “Ta extatente cf electrizally ‘reted slass facilitates fligtt cpera-

i A > ’ ) 2 conals = a
out of order, tne vlestric “eatins syster cannot be used, LS Whder commliex sdverse) meteorolovical conditioms. It 4s a wiop

>

forvar? (n the iroroverent sf aircraft -“e-ieiaz systems.

* "Trrenorizoc® as used in above translation can also be rendered
"TTo roriron’ or *grroscovic rorirom® ~Tditar's “ote.

>
. O
x
D‘
>
o

TYN

Pig. 4. Electric the—=mater =1 for

Heasurinz Tecp rature ~7 Tass Sur-
faces.

Thanks to th introduction ~f electrically hested <lass, the aireraft
of the Civil Alr Fleet have discontinued :sing recti~ied alcohol in the

the rale of anti-icing liquids for cockvit windows,

&9
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